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mz? x*re>iK£i/fc?*7 xfcisgijf 2 <o«^0$©±T£^t?<fc? icmmm 1 & 
est *s 2 ] 
[ 11 * a 3 ] 

fj 12 ^ a r . 'J X H 6 St JR $ n fc 7 s a r f M g/t 3 :/ n ;S f ^ 11 $6 £ « ^ t 3 7 

5 ] 

6 ] 

Mfe?^.^X%ISgiJ^5ll2£0«^t(^C>*S#^^HiiK-(D^7XtC«LT4xP>n/c: 
[1*1 7] 

l71S60V^-rn*»k:E«©PBJifllJfi*w*lo 
[1*5 9] 

tu 12 1* n - © ^ 7 x tc W ii # T , MS? ^7X©^f ftfr-oAWvx^yx^S 

^*frs^*iiiigij , r* , v-^**w , r*#a*jiii-r*cfc*i*«i:-r*ii*«i7528 
© ^ -r n *> tc 1 2 « © @ s * jg m * a ■ 0 
[ 11 m m 1 0 ] 

fi 12 £ s m a <o ^ -r n *» - © 7 5 x * «i m m & # > h tc is jg -r § ¥ 15 t , 

MGtt X * i'V h * R£ t 5 * 5 X * > X # > X £ 3 * 7 X (c IS f £ * R £: 

^*«-r§ci:^w®^t§ii5i<ai7iiM9<D^f : n^tcf2«©ii§s«jga^»tto 

[«*« 11] . 40 

5X*#^**7^fc:HJEr*J:i:*«rai:-r*ll*ai0tl2«©»»*)fi«^»Bo 

[W*a 12] 

huebjisst 9 - tiifc©$^5xfre>©7n^fw©#s«§£ffF£ir3<: t 

i 71£ l l OV>rn*»KE«OK*«iai«w*Ji. 

[»*« 1 3 ] 

[w*a 14] 50 
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© i> -r n fric t a « © m m m m m * & m . 

[H*a is] . 
«UEPS*«Jfi**-r^i*n^-o*v^*«9i-r*ii! i © ft < tt-§<^ 

MEajRfc«»u iiR?nfeigie-o^7^Rtf?i'7Xo^fn^iciit5i'7 io. 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

' 20 

< B 4 it * * & Of T 1^5 o 0H X ff , 7 r i' ;b ~> X r A <0 M ffl t & fc 0 a - if # ft m <D =f -c 
\s* h V tc&m\sTmm<07 r J to*m< £5 ItVktt ( * ^ b - f a ^ ) % ti j* W o « 
ig W (C fi 1 X. 3 <fc ? tc , ?77^^ - l-f "f>?7i-7 (GUI) \$WPT 4 u y 
?*l*^fctTf^n'J (7*/!/*) |i*iyy-«tllSl, a--!f fcfcwf* 

(OS) Windows (igffif) ^ > fffllttUN IX ( M 9 ) ^LINUX (SS) 

[ 0 0 0 3 ] 

f -f u * h «t m y u - © & / - f (f-fbn'j) ito^r, ifioy-Ft^in 30 

««« (77^iH) tTliL<D/- Hfct$n«« 18 i: USHc > fi^&SVttffifl-Jfc^i: 
fc H tt tt ft 0 f 4*5^, r-fU*h'J«l3lyU~*»^"rs» ;l/ - h • / - K 6 

* * ft ^ o 

[ 0 0 0 4 ] 

- 75\ ^T^x^hJglnJx-^^-X (OODB) ^ * 7 x ^ b • 1) U - ~> 3 7^ /I/ x - 
(ORDB) 4ftiit5f-M-XS, K PS H « ifi £ *5 ^ 

TTffi#S**±ffi#£©R.tt*8#f 3ttffl#**r-f So C^-fc^ft-r-^-XT'fcU 

tt^lSt5ct(i> r 4 y ^ y * y 7, j fc nf am , coi94Ki(i^<©Aitfi 40 
IShT^* (W*. tf TKPWttXK 1 #K8 0 ) .o 
[ 0 0 0 5 ] 

ftfc, *7^x * Hgftx-*^-* (OODB) MiS^&ffitfST-fi, 
r^xj fcnf *c * mum r#£j t r^xj k*stfrau*«* 

*t«)BStLTffl^S, Hr7*J x 7 h - V U--y a + ;Hf-^^-X (ORD 

B ) fc *3 f t , «*%ll : Ufc'7 % -7*;l/A^7XfcfflS , rSo ± T m If lc § f - 7* ;l/ rs 
£ 33 v T , ±&<Dt -7 >lfr %T Gl<Dt-7 Jl^mfetfm&Z n% o atOSttt, 

[ 0 0 0 6 ] 50 
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• mm • k ^ r a , * 7* x * ng ft r - * - * (oodb) ^^i^in-'ji/ 

-^a^-^r-^^-T. (ORDB) cDP5#£#46T r |5gjf S x - * ^ - X J titS. 
[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

nTk>5 (TIE** »*« 2 . 3«#BR. ) o 
[ 0 0 0 9 ] 
[#*fff*itt 1 ] 

Object— Oriented Concepts, Databases, and 

Applications, Edited by Won Kim, 1989, 
A C M P r e s s 
[0010] 

2] 

J y$ — *y h < URL : h t t p ://www. po r t a 1 c o 

r p . n e t > 
[001 1 ] 

3 ] 

e— ingBiz. com>-i'>':? — ^••yr-<URL:http://www. e — in 
gbiz. com//CATALOG2/serv let/Cat a logSearch 
?Lang = j a> 
[0012] 

[f&WtfKttL <fc 5 ttSII] 

• T<ft<D7 * (f^niJ) *±fil^7*/l/#^©IJIlH!IE:RK:j£CTSM«jj*"rs 

• pg jf © /V ( * ) cT £ (c & T £ ftu x. 3 c i: fc <fc »3 , l«I C 7 * ;b & 3 
[0013] 

[0014] 

t" -Y (JStt) <C8*in5J;54Blir-H-Xi:iiiSft^. 
[0015] 

[0016] 
[0017] 
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[0018] 

«0±T^#ty<J;?fctufB^lRa : m2(Da^M^ ; Sr^^'r§PgSSiS&^7.x-y^t, 

5Hxii«ii7f7y!:, tuiga^tcas) u MaiR2n*:iuie-©7 ^xstf^ 7 

[0019] 

[ 0 0 2 0 ] 20 

0 1 tt*£l|l§«)~itft£tt£ftSMJI«l£*CT3';*7- A ©•« B& « fi£ & * -T 7"n >y * 0T$ 

35 5 o *»IWKff«l«iifl|jfi«^«lltt, CPU5s ^'J6, — ^ fH « » fli 7 . t* -f X 
yif 3 -^t(i7/^-v'3y^n^7i>i 0©HfTafSi£Jg{ttf££:i:£>{c. /\ - F 

-t. (gui) ^«fig-r^ 0 «itftrz:*E*«li7h:»x*nT 

[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

1 SO l 3 5 8 4 £1SCJ;H, 7 B n^r^&£'©75Xf#tt£T{u75X#±{i75 
XA> S«*-r § J: 5 4fSiIf - 7 -<-X fc *5 l^T It . B«tf©#ft § ± tit, T ffl © M ft 

t- ft a < . a^H«tiTiiiitfassn/!:S5* , 4 fu m m t t -a t a * 5 x no © n 

<1 t> >9 ^ ? V o 40 
[ 0 0 2 3 ] 

Uf« PgjB$3t*7Sg& 1 ft, H 2 Km? <fc ? Jc * v icl^t 5 

„ n ft n t « , ± a 7 5 x # t tft 7 5 x * a # -r « cfc a ic m & « © 7 y 5 a * m ^ t 

7 7 X f -5 0 

[ 0 0 2 4 ] 

0 2 © g ^ 09 fC <fc ft H , " Produc t" Veh i c 1 e " 7 5X2 1 

SatLT^SCt^i^^nSo C © " Veh i c 1 e " 75X2 1 ft , " Au t oB 

yc i c 1 e" ^7X2 2 fettf" Au t oMob i I e " 75X2 3©20©75X£r 

tA/f^SCiA^A^. W !/■> ^ A ft fcjf , " Au toByc i c 1 e" 75X2 2fcJ:a ; 

"AutoMobi le"75X2 3©20©75X&, "Vehicle" 75X21 50 
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icat^tlT^So " AutoMobi le" 3tt" Passenge 

rsCar" ^5X2 4feilf" Truck" ^ 7X 2 5 5 St LTl/^ C t tbfrS. 
[ 0 0 2 5 ] 

, ttfflTffll©*»»*W *} k < (tfHS) «iHTUV\ a-V it C n 6 ©«J 0 * £ SAtf 
% g ^ t;: « fffj T t 3 <: £ £ , *f Lta$H«* l ^ffiKfctt464t\ 
(c£ntfg^^>K£±©£WM£IP»T<£3o ft > 9J»Jfc*aK*<D««tt"<7«>X 

[ 0 0 2 6 ] 10 

pgSSJ-f-£^-X£>&7 57ti, ^>X?>X^j|OLiA't*!5. -f y X # > X it M 

[ 0 0 2 7 ] 

«S tt ft v> o. o * t) x *5X*±fflfr6Tffifcflfr-3TMVT#ftttfttf, T fit © » 7 7. 
[ 0 0 2 8 ] 

* H SB !i , ^^©^-^^-pft^-^SrtttfSc^t^^K 7 7 X © H M * 

tT fc> ft < i: , ifio 7 7 XT- ■< y X $ y X©#£tfttBT? * 5 . ffc> 20 

^y^jyxosisiicfcnif, a-^"«^i9jA*.^^^fTV^-r<ft?.o 

[ 0 0 2 9 ] 

0 2 (DM £ 35 V» T , #V-7 («Atf#B8»^30) T&IC (?) *5^tf#ftf 4 

a«tu iv-^ n #is? 3 2 , 33) a, ^xtox^xijisftt 

5Ci««U^5, $7-^i!)'##^nT^ftV^7X ( #J *. fc? " Sedan" 7 5 X 
29*f>" Truck" 5) tt , *S^7XT'fet), 'Tftfc'STffii'^Xfcftfcft 

[ 0 0 3 0 ] 

r^cfc^-r-^ (#j x. tf#aas[? 3 1) a, ^©tge© 7 7 xpgn ^p^-c^ft vt^is* 30 

St. COHtft*T-i'31*34li > * ® ft *8 ft (S^S&Sf) 4: ft -3 T fe 9 , 
^OTfi^vXtC-f yx?yXtf#ftL4^ci:^iiLT^§o 09 * If . " AutoB 

1 eye 1 e" j»5Z2 2 WTKSTtt* 7Xtf #ftt 5 ^ V - 7 3 ltfatTV^ 
fc 46 g jjs 2 n T V ft C i: ft t> 5 0 £ fc , C <D" Au t oB i eye 1 e" £ 5 X 2 2 

[ 0 0 3 1 ] 

B!i;fc*v-7T**rfe0fc© («0 it 3 5) 1 » 5 * M * HI lr-> T ^ ft V> #» ■ 

SSLT.^S, ?0^7X«T(c-l'VX^>'XA ( Stt5 
C- £ % 93 ^ « t g f o RftWtLTtt, "Wagon" ^ 7X 3 5 ttTtttTfii- 7X^ 
gfttStf, 3$ # BH C T ^ 5 fc 46 * ^ £ ft T V> ft ^ o $ fc ^ #T-*3 5tf*rft.T**fr 40 
6 % C <D " Wagon" 7 5X35 (iTfi 7 7 X ©t^ f laA 1 (C ^ > X ^ > X t S c 

[ 0 0 3 2 ] 

IJB V fc * V - * T? J8 (SSt) OfeO (WAtffcBB** 3 4 ) tt, 7 7XPg/f £M^fc 
M^SL, frOfOi'^XKTtclHyX^ yX^#fiL%^ci:5St, ffl x. ff , " 
Spor tsCar" 77X2 6 ©-PHTfcSfitS" OpenCar" 7 5 X 2 7 ^ 
*^«tlT^4, ^T-^ilfiT'SS*^, ^i^XKTKttSgJhT^S'f^X 

[ 0 0 3 3 ] 
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, frof 0^7XWT(c-fyx^>X*^S'r§i: t^It. '00 A , " V e h i c 1 e 
" ^7X2 I (D-mMT tc # £ -f S " Au t oB i eye 1 e" Z 7 7 3 1 , " Au t o 
Mob i 1 e" ^7X23*ttB??5. fOTE^XT'ife?" Sedan" 75X2 
9, " Truck" * 7 X 2 5 \C It 4 y X * > X # l¥ ft "f 5 Tc 46 , -fyX^Xf ©tO- 
£ « V - <7 3 2, 3 3tfIiJtlTl/^ 0 
[ 0 0 3 4 ] 

iffii'vXlcfcttSTffi^vXO'i'yx^^XeDW&WStt, #iJ*fcf03©7P-^-v- 

h-ea-Tfiia^iifcS^vTff 5 ci:^i?t5 0 0 3 ©M^ra-eft, § * 5 x©it m t 
it, Tfi 7 7 x T*©-r 7x # y 7^my 7 tfzw rc&% £ t \c lt^§ 0 jy7?y7 
GMyyV'it, J yx$ yxMM©^(cH£r£ tctts, 10 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

$f\ %MICJ y 7 7 y XtfJfA? tlfc ^ 5 X (c 1 ass) fc-fe y h "T S (Xfy/S 
1) o £<D 7 7 7\C~O^X , y 7 9 (sub_i ns_f 1 g) tfO NT$5^Sfr?X 
f^S2tfe^TWSt5. 7 5 0 N t *ij 5£ 2 tl fc t§ £ ic It , Tfilc^7XA'#ft 
tS<:i:5:SLtt?7t§o 77^'A s OF FT'feSt WJg $ tl fc if tc It , T fit fe: 7 7 X 
# # £ L & „ Xf 7^S 4(;fcl>Ti:©77^?:ONl:-i!7 hL, *tXf 7 7"S S 5 

v > T ± fit ^ v x # ffi T 3 ft S £ ffl £ f § o ± fit * 5 x # £ b & v > 41 ft m W * 
K7t« 0 Ifi^XA^fttSi^iiXf 6 tc *5 V\T £ 7 X (c 1 a s s) * _h 20 

fi^7XtLTXf77'S 2!CR5o £ (DMM^MIC £tll£ . 4 y 7 7 y 7 <D 'MM ft & % 

tzicKi}, m^mommn-y 7 fens ft a$wt'fe5 0 02©* 

[ 0 0 3 7 ] 

0 4 ti, »*«51S^K:BI"rsJ:»)J|{*«ftGUIiiBiOffll«e!I*^fH"P*So ^ 4 tc 

fei/>Ts * 7 x ©a y -< y k •> <D^.m 1 1 K^jntv^. c^^^i if*jt-& 

o 

[ 0 0 3 8 ] 

01 t^tf=pg)i«)i*^^K(OflticJ;f), fg /■ « ig « ^ g|5 l fc*.5Xlff«£jSgS2fc 30 

oastscttfTSs. cntt04©ffl«i2(c^f5-r§ o K/ntitit^s&i-c? 

UR?nft^7XT'SI/iiJntl^7 , D^f -fO'JX h £ 7 p r -r u X r- a ^ 95 
3 T* 51 «H t Z> £ t 1? f 5 e Cft It. m 4 © fl m 1 3 ft j£ f a o COT'D^f -f'JXh 
a^g|5 3T-SK?nfc7°ny^r^cDlf$Sti,.7°n^x^t*fSa^g|54tCctDEfiKl-r§i:^ 

[ 0 0 3 9 ] 40 

r'N'Jf-i? (He r i t age) * J 

06 2 n fc -7 y X *■> 6 ± fit © ^ 7 X ^\ [p] A^o T it % <D M 7 5 X 4 0/£t7*«7nL 

TV^«ffl|-e*S„ COJ:74a^?:'N | Jf-v i (Her i'tage) ^^i:^ 4S. £<Dm 

T'tt, -y-hpc" ^7x4 i*»6afc«*k:«s , r*^5xiiii©«?H««'*a*n 

[ 0 0 4 0 ] 

rftjRBBS&JJW^h (T r a v e r s a 1 $ ) ©PI^J 

B7tt**|IIJj6Ji<-f>h*»JE'f*h5^--9-/I' (Tr a v e r sa 1) Wim*mW? Z> 
tctb<Dm?»& % o PgSSx-^^-XT'tt, ffl# N BltC|f;^oft-l'>X^yXO^i 
(ttB, Tr ave r s a 1 tkmtWS) ft. tt8©^7^*5fr5 C ttfT?t5. Ctl 50 
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tt, P£J8<D±iSLfr t>&m*frV% £ £ K <fc *) , £ © * 5 X © -f y X Z > X *> * a - if tfft 

pgS<D±ffiT*&nM;&3 s if, « as ** ft s * .7 x » 43 «t tf >x* yxtfiRNic 
c © tc «> ic ^ B# m & fr9 , i'^fi.fD/Ot-Yyx^iTStSgsn^ 

& % o * 7 <d & o ic&mfflt&tf'f > h Zo c nc «t n & & * * r - * fc w 

o 

[ 0 0 4 1 ] 

5CtA't'?So l7(DiT*f " Passengers Car", " Sedan 

"," Truck" 0|7-^tf#4Sftft = O0^7X 2 4 , 29, 2 5 r- 5 - it 

[ 0 0 4 2 ] 

T tiLlC J > 7* XZStS £ o % t 7 XlCtt LT . 7*-*"*-X^&5RCDftffir 
% # H It, Aftfct8£f£C£fcWrtgT?&5o B7©«f^5i:, " Au t o B i c 
ycle"," Sports Car", "Open Car" 4!?ifiO$v-^Sft 

t « & 6 & <^tf , ffitO^TSf OWftkLT, Afitillte'f-Oh^iS'rSLi: 20 

o 0 7©" Au t o Mob i 1 e" *7XM<f#£ftT^5/l/-'-SV-*7 1 # C ft {C 
ffiStS. " A u t o Mob i 1 e " * 7 X <b h =y >% - ? )l> * f? o fc if , " P 
assenger Car" £ " Sedan", "Wagon" A^«T, feitf" Tr 
uck" Og^XCJtLT, t&jR*ttfc£ofc-r>X*:/X©!ftS*fT3Cfc#T*3 

o 

[ 0 0 4 3 ] 

gscffiifiT'tt, i^7X{c&^yx*yxfc#t£v>#, iT^?^7xo2i3f 

W±Kl'yx*yx^#fi-r*»^fc, SE^X^ksBHIJfctf-fVhfc'-f*) o ^ M 30 
fe^-fyl-ogSii, 77X©1f St LT#^^xtc^fc-&, ^yx^oxiffi 

[ 0 0 4 4 ] 

c 1 ass. ch 1 d_i n s (4 , ^ ^ X (c 1 ass) ©HTd^P^^XtD, -f > X £ 
^XCSi^SfSSTfeS, fflWffltt, NONE (iTOf^^XC^yX^yX^f 

< * ^ ) t-r?.o -o©aTo?^7xtcfctti'>x^yxA^#a-r^ti^{c{i, k ^ a 

50NEH (Xf y^S 7) , 20J-X±<DitT©?^7XtCl'>'X^>X^#l5E-r5^ 
tc ii . M U L T t & 3 ( X x -y 7° S 6 ) , Ctl*', MULT ( « jR ) O if # , HI & <IW 
y h t T 3 0 i7 0iT'ti, " Auto Mobi 1 e " *7XB, IT0^7Xt$5 40 
" Passenger Car" t" Truck" \C 4 y 7> $ y KftftQ-? 2> tc tb , 08 

[ 0 0 4 5 ] 

0 9 14 , v/l/^-O'\U^>x*#5ISfS*!3i©-0!l*S , rHT**S o 0J 14", I SOI 
3 5 8 4 t?{4, *»&*<>[>|&Jlti|ji®&$£l£ L T *3 D , v ;I/ y *\ U # > X C^fiil* 

0^7XO-»*Ift5Ci:)!)<-p*5^^X*^ (CaseOf) fcSfcE&fr&I&ftT ' 

V> 5 „ C ft 14 , Si|<D^7XTS12tlfc/n^f-f iJXhO-Si^lit^Cttftf 5 

£ t/> 5 t © T* & £ o 50 
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[ 0 0 4 6 ] 

m 9 (ommmT&mTit. mmt^mncomwmm^mL, 1190*^^x^7 (case 

Of) tt5S»i**ilT^5, " Hybr i d Veh i c 1 e" 7 y X It , " E 
1 ec t r i c Veh i c 1 e " j'7XO?>5XT'J5tf, >r 4 X * :/ ( C a seO 
f) \C &5%Hftm&k kvTmftK" Sedan" ^7«^n/<f-< *I*LT^«. 
[ 0 0 4 7 ] 

0 1 0 It, mmMm$<DffiftM&*W*fiKKtm*mX'&%o C CXlt. " Hybr i 
d Vehicle " 0 0* "Electric Vehicle "75X10 
lOf ^7XtLTO»I^U^I, £ <D S S #J T* & , " Sedan" ^5X1000 
TfttCii?? 7Xli#«El4V^6, SP^ffi* LT^§ 7 V Xtfffftf 5© £ 5 frtf^fr i 0 
£> & <^ 0 LfrL, " Hybr i d Veh i c 1 e" *5X10 0#SiJCD7~7Xfre>g|5# 

iftLTv>§i' 5 xt*s5 c £*W7Ts? ztctbic, m<D t ? x t & m % z> mm (tct-fi 

75X£»£$J;UJ;?4^ftSf2tLT^5) t Lt^5, 
[ 0 0 4 8 ] 

- 01 l(i0 1Oi:{iS!S:SgP^«6fc<Dfl6(Da^ffil*^Lfct>©T*fe5o C © $J "IF- & 
."Hybrid Vehicle " ^5X1 105" Sedan" )5X1 1 lCfi' 
7XOi7fciSUV^. " Sedan" 75X1 1 1 i HTfii0^7XT'$§" H 
ybr idVeh i c 1 e" ^7X1 1 Oli, " Sedan" ^5X1 1 1 ©ElOf i' 

vx-eii* < , ^-rx^-7 (caseof) t £ k> an#$ ?c $ n t v $ „ c © c t & w ^ 

Tctblc, #M (Re f) v - 7 1 1 2 * it # L T V» 3 „ $ fc , Pg « « jfi « 7j^£|5 1 20 

coRe fv-7#<D75x^iitR£nfcif£, jE^^^x^+yy-rsingS: - 

fit 3. T *5 !K n--tf'(±, " Sedan" 75X1 1 l*jBjftkl/Tt»***ff9TV><C 
[ 0 0 4 9 ] 

'nhOftHv-jfCftfcSBIfiTS/TtS. c © <fc -5 & & 5?iJ « tc £ tUf ^ 9t ft <D a 
R*7X1 2 l 5> * fc±{S 7 5 X <D E (O mm T* 7n -r U X h f 7n x -r 5£ 

[ 0 0 5 0 ] 

01 3tt, fflftm&ifccD? 7X^6, W#ML;fc:/n><T-r OtKST^^X^Otiai 
*itB7*S, 0 1 3 ^ T > # US 15! * 2 1 « Pg B « 3S S ?S . 22li7"n^f ^'JX 
rli, 2 3 & 7 a /I r ^ tf $S « ^ © #J S 0 ill£lii2 1 fc * If 5 " Hybr i 
d Veh i c 1 e" ^ 7 X <t 0*7n ^'J X h 2 2 (C feit I, " engi ne_ 
type" ^ a At its a-lfCto TlWStiT^SSlf* D , a^7^ hl/T^ 

[ 0 0 5 1 ] 

tfc, /QAf-f 'JXhi^2 2lCfe^Tl^Snt^57*nMf-fOlE^l:i1-CV-' 40 
7 2 5 tt, cO^D;<f -f * , Sli^**t««fe©t$«Ci:*^St«/£»(OV-i'T?$ 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

in a hierarchical structure display device of a hierarchical database with which a 
class which makes a layered structure was defined, 

A hierarchical structure display device possessing a layered structure displaying 
means which displays said 1st and 2nd viewing areas so that at least a part of 1st 
viewing area that identifies any 1 class which makes said layered structure may 
contain all the 2nd viewing area that identifies a child class derived from this 
class. 
[Claim 2] 

The hierarchical structure display device possessing a class information displaying 
means which displays class information relevant to either said selected class of 1, 
and a child class according to claim 1. 
[Claim 3] 

The hierarchical structure display device possessing a property list displaying 
means which relates with said class information a list of properties which either 
said selected class of 1 and a child class have, and displays it according to claim 
2. 

[Claim 4] 

The hierarchical structure display device possessing a property information 
displaying means which displays property information relevant to a property chosen 
from said property list according to claim 3. 
[Claim 5] 

The hierarchical structure display device comprising according to claim 3: 
A class of a succeeding agency. 

A means to match and display a property in said property list in a class of a 
succession place in the same color. 

[Claim 6] 

The hierarchical structure display device possessing a means changed according to 
switching operation to which display existence of the 2nd viewing area that 
identifies said child class was given to said class of 1 according to any one of 
claims 1 to 5. 
[Claim 7] 

The hierarchical structure display device possessing a means which indicates only 
the class which has an instance by deployment according to any one of claims 1 to 6. 

[Claim 8] 

The hierarchical structure display device possessing a means to display only a 
direct system class of a class of 1 selected into said layered structure according 
to any one of claims 1 to 7. 
[Claim 9] 

The hierarchical structure display device possessing a means to display a mark which 
identifies whether it relates with said any 1 class, and any one of said the child 
classes has an instance according to any one of claims 1 to 8. 
[claim 10] 

A means to set any 1 class within said layered structure as search start points, 
A means to limit a class which sets up said search point to a class which has an 
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instance 

The providing hierarchical structure display device according to any one of claims 1 
to 9. 

[Claim 11] 

The hierarchical structure display device according to claim 10 limiting to a class 
which has at least two or more child classes which have an instance for a class 
which sets up said search point. 
[Claim 12] 

The hierarchical structure display device according to any one of claims 1 to 11, 
wherein said hierarchical database permits a multiple inheritance of a property from 
two or more parent classes. 
[Claim 13] 

The hierarchical structure display device possessing a means to refer to either of 
said parent classes which choose a property concerning said multiple inheritance and 
are equivalent to succession origin of this property according to claim 12. 
[Claim 14] 

The hierarchical structure display device comprising according to any one of claims 
1 to 13: 

The 1st layered structure that has the 1st route. 

A means to set up a universal route common to the 2nd layered structure that has the 
2nd route. 

[Claim 15] 

in the layered structure method of presentation of a hierarchical database with 
which a class which makes a layered structure was defined, 

A layered structure displaying step which displays said 1st and 2nd viewing areas so 
that at least a part of 1st viewing area that identifies any 1 class which makes 
said layered structure may contain all the 2nd viewing area that identifies a child 
class derived from this class, 

A step which receives selection of either said class of 1, and a child class, 
A class information displaying step which is interlocked with said selection and 
displays class information relevant to either said this chosen class of 1, and a 
child class, 

A property list displaying step which relates a list of properties which are 
interlocked with said selection and either said this chosen class of 1 and a child 
class have with said class information, and displays it 
The providing layered structure method of presentation. 



[Translation done.] 
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DETAILED DESCRIPTION 



"Detailed Description of the invention] 

;oooi] 

Field of the invention] 
This invention relates to the suitable hierarchical structure display device and 
method for a hierarchical database. 
[0002] 

[Description of the Prior Art] 

the technical field of today and computer software more a user progress is 
accomplished every day that a FRIENDLY function should be provided. For example, so 
that operation (operation) in which a user moves to a desired directory in use of a 
file system, and a desired file is opened can be performed visually and intuitively, 
The graphic user interface (GUI) can display directory (folder) structure on tree 
form combining a line, an icon, etc., and can show it to a user, in general -purpose 
operating systems, such as the operating systems (OS) (trademark) windows 
(trademark), UNIX (trademark), and LINUX of Microsoft Corp., such a GUI function is 
adopted widely. 
[0003] 

About between each node (directory) of a directory structure tree, there are no 
relations between the information, including file etc., included in the node of a 
higher rank and the information included in a low-ranking node, such as inclusion or 
a subset. That is, each node which forms a directory structure tree and which begins 
from a root node only expresses the interconnection relation of the container which 
dedicates information, including a file etc. 
[0004] 

On the other hand, the database which makes representation an object oriented 
database (OODB) and an object Relational Database (ORDB) has a layered structure, 
and has a mechanism in which a subdivided classification inherits the attribute of 
an upper classification in this layered structure, in such a database, there is the 
feature that an attribute accumulates by low-ranking classification by succession. 
It is also called "inheritance" that a subdivided classification inherits the 
attribute of an upper classification, and such art is indicated in much literature 
(for example, refer to the following nonpatent literature 1.). 
[0005] 

in an object oriented database (OODB) -related technical field, the classification in 
a hierarchy is called a "class" in many cases, in this specification, a 
"classification" and a "class" are used as a term which has the almost same meaning, 
in an object relational database (ORDB), the table which allowed succession is 
equivalent to a class. Between the tables in the hierarchical order, an attribute is 
inherited from the table of a higher rank to a low-ranking table. An attribute here 
is equivalent to the header information of the column which constitutes a higher 
rank table in ORDB, and this is inherited to a low order table. 
[0006] 

in this specification, a "hierarchical database" is called including both an object 
oriented database (OODB) and an Object Relational Database (ORDB). Data with the 
same attribute kind belonging to each hierarchy's class is called an "instance", and 
the set is called "population" of data. 
[0007] 

Thus, an above-mentioned directory structure tree differs in the character clearly 
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from the layered structure of a hierarchical database having the inclusion relation 
(succession relation) between classes. 
[0008] 

The service which applied the hierarchical database to the product catalog data base 
is already provided partly (see the following nonpatent literatures 2 and 3.). 
[0009] 

[Nonpatent literature 1] 

Object-Oriented concepts, Databases, and Applications, Edited by won Kim, 1989, ACM 

Press 

[0010] 

[Nonpatent literature 2] 

An incorporated company portal, the Internet <URL: http://www.portalcorp.net> 
[0011] 

[Nonpatent literature 3] 

e-i nqBiz.com, the internet <URL: http://www.e-ingbiz.eom//CATALOG2 / 

servlet/Catalogsearch?!_ang=ja> 

[0012] 

[Problem(s) to be Solved by the invention] 

With the Explorer of a display [ in / about a layered structure display / the 
conventional directory structure tree ] Corp., for example, Microsoft, (trademark) 

- indicate the low-ranking folder (directory) by deployment according to the 
opening-and-closing demand to the folder of a higher rank. 

- By stage lowering, the folder twist expresses that it is a low- ranking folder to 
the folder of a higher rank. 

- Make it by arranging stage lowering with every [ of a hierarchy ] level (depth) 
show easily that a level is the same folder. 

what was said can be performed. 
[0013] 

However, these enable it to follow the connecting relation of a directory (node) to 

the last. 

[0014] 

Therefore, such a conventional layered structure display is not suitable for the 
hierarchical database that a property (attribute) is inherited from the class of a 
higher rank to a low- ranking class. 
[0015] 

The layered structure display in a hierarchical database is urged to be able to 
express the inclusion relation between classes in case each class expresses the 
concept characterized with the property to own. when the layered structure of a 
hierarchical database is constituted by the class, it is preferred that the 
existence of the instance of this class can be displayed. 
[0016] 

This invention is made in consideration of this situation, and is a thing, 
the purpose is to provide the hierarchical structure display device and method of 
displaying the inclusion relation between the classes which can be boiled and set 
appropriately and effectively. 

[0017] 

[Means for Solving the Problem] 

in a hierarchical structure display device of a hierarchical database with which a 
class in which a hierarchical structure display device concerning this invention 
makes a layered structure was defined, A layered structure displaying means which 
displays said 1st and 2nd viewing areas so that at least a part of 1st viewing area 
that identifies any 1 class which makes said layered structure may contain all the 
2nd viewing area that identifies a child class derived from this class is provided. 

[0018] " ..... 
The layered structure method of presentation which this invention requires for this 
invention is characterized by that the layered structure method of presentation of a 
hierarchical database with which a class which makes a layered structure was defined 
comprises: 

A layered structure displaying step which displays said 1st and 2nd viewing areas so 
that at least a part of 1st viewing area that identifies any 1 class which makes 
said layered structure may contain all the 2nd viewing area that identifies a child 
class derived from this class. 
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A step which receives selection of either said class of 1, and a child class. 
A class information displaying step which is interlocked with said selection and 
displays class information relevant to either said this chosen class of 1, and a 
child class. 

A property list displaying step which relates a list of properties which are 
interlocked with said selection and either said this chosen class of 1 and a child 
class have with said class information, and displays it. 

0019] 

Embodiment of the invention] 
Hereafter, the embodiment of this invention is described, referring to drawings. 
[0020] 

Drawing 1 is a block diagram showing the outline composition of the layered 
structure display system concerning one embodiment of this invention. A user depends 
neither search nor database management on the scale, detailed degree, etc., but 
enables it to perform this system appropriately and easily based on the layered 
structure display of a hierarchical database. The hierarchical structure display 
device concerning this invention is realizable as the application program 10 which 
operates on the computer using CPUS, the memory 6, the secondary memory 7, and the 
general -purpose computer provided with the basic hardware of display 8 grade, in 
this case, while providing the computer with the execution environment of the 
application program 10, the operating system for controlling hardware is also 
introduced. The application program 10 of a hierarchical structure display device is 
built on an operating system, and constitutes the graphical user interface (GUI) 
which collaborates with the display 8, the mouse which is not illustrated, a 
keyboard, etc. The hierarchical database is introduced into the secondary memory 7, 
for example. 
[0021] 

The hierarchical display is constituted by the layered structure indicator 1, the 
class information indicator 2, the property list indicator 3, and the property 
information indicator 4 as shown in the figure. 
[0022] 

in the hierarchical database that a low rank class inherits the class 
characteristics, such as a property, from a higher rank class, the way where the 
layered structure was expressed as not a relation but the inclusion relation of the 
mere higher rank in a hierarchy and a low rank like the regulation to IS013584, For 
a user, the relation between classes is intelligible. 
[0023] 

Then, the layered structure indicator 1 displays the inclusion relation between 
classes clearly, as shown in drawing 2. Specifically, a class is displayed using 
diagrams, such as a rectangle, so that a higher rank class may include a low rank 
class. 
[0024] 

According to the display example of drawing 2, it is specified that the "Product" 
class 20 includes the "Vehicle" class 21. It turns out that this "vehicle" class 21 
contains two classes, the "AutoBycicle" class 22 and the "AutoMobile" class 23. in 
other words, two classes, the "AutoBycicle" class 22 and the "AutoMobile" class 23, 
are included by the "vehicle" class 21. it also turns out that the "AutoMobile" 
class 23 includes the "PassengersCar" class 24 and the "Truck" class 25. 
[0025] 

The display of the inclusion relation using such a rectangle diagram can be 
transformed as follows. For example, it is good also as a display which cuts and 
lacks a part of diagram showing inclusion relation like drawing 2, for example, the 
end on the right-hand side of space, and the end of the space Bottom (abbreviation). 
A user does not necessarily become ambiguous [ inclusion relation ] from the ability 
of these notching portions to be guessed easily. According to such a display, the 
occupied area on a display window can be saved. As for the field of a notching 
display, it is preferred that it interlocks dynamically and can adjust to the 
operation to the window bar by a mouse etc. 
[0026] 

Each class of a hierarchical database can have an instance. An instance also calls 
it an example. The layered structure indicator 1 indicates whether the class 
concerned has an instance clearly with the above-mentioned inclusion relation. 
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[0027] 

There is no display example that the indicator of opening and closing of a class is 
shown to the user by the conventional layered structure display. That is, if a class 
is not opened toward a low rank from a higher rank, existence of the instance in a 
low- ranking class cannot be checked. 
[0028] 

At this embodiment, even if it does not open and close a class by attaching a mark 
like the umbrella mark in drawing 2, existence of an instance can be checked in the 
class of a higher rank. Existence of an instance can be clearly checked by attaching 
a mark like a bag mark. According to the existence display of such an instance, it 
becomes easy for a user to perform narrowing retrieval. 
[0029] 

in the example of drawing 2, an umbrella mark (for example, reference number 30) 
means that a class (child) exists in a low rank, and the bag mark (for example, 
reference numbers 32 and 33) means that an instance exists in a class. The class 
(for example, the "Sedan" class 29 and the "Truck" class 25) to which the umbrella 
mark is not given is an end class, namely, does not have a low rank class. 
[0030] 

The closed umbrella mark (for example, reference number 31) expresses the state 
where the class hierarchy of the low rank is not opened. The color of the umbrella 
is colorless (or white) and this closed umbrella mark 31 and 34 specify that an 
instance does not exist in that low rank class. For example, although a low rank 
class exists in 22 or less "AutoBi cycle" class, it turns out that it is not 
displayed since the umbrella mark 31 has closed. It turns out that there is no 
instance registered in this "AutoBi cycle" class 22. 
[0031] 

The colored thing (for example, reference number 35) expresses with the closed 
umbrella mark the state where the class hierarchy is not opened. That an umbrella 
mark is colored means clearly that an instance exists below in the class, as an 
example, although a low rank class exists in 35 or less "wagon" class, since the 
umbrella has closed, it is not displayed. As for it, since the umbrella mark 35 is 
colored, this "wagon" class 35 turns out that an instance exists in either of the 
low rank classes. 
[0032] 

A colorless (white) thing (for example, reference number 34) expresses with the open 
umbrella mark the state where the class hierarchy was opened, and it means that an 
instance does not exist to below the class. For example, the "Opencar" class 27 
which exists under the ground-floor layer of the "SportsCar" class 26 is displayed. 
Since an umbrella mark is colorless, it turns out that the instance registered does 
not exist below in the class concerned. 
[0033] 

It means that a colored thing (for example, reference number 30) expresses with the 
open umbrella mark the state where the class hierarchy was opened, and an instance 
exists below in the class. For example, the "AutoBi cycle" class 31 and the 
"AutoMobile" class 23 which exist under the ground-floor layer of the "Vehicle" 
class 21 can be checked. Since an instance exists in the "Sedan" class 29 and the 
"Truck" class 25 which are the low rank class, the bag marks 32 and 33 showing the 
instance itself are displayed. 
[0034] 

The existence judging of the instance of the low rank class in a higher rank class 
can be performed based on the procedure expressed with the flow chart of drawing 3, 
for example, in the procedure of drawing 3, the instance existence flag in the Tow 
rank class is given as information on each class. An instance existence flag shall 
be updated in the case of instance new production. 
[0035] 

Drawing 3 is a flow chart which shows the update process procedure of an instance 

existence flag. 

[0036] 

First, the class (class) in which the instance was inserted newly is set (Step Si). 
About this class, it is judged in step S2 whether a flag (sub_ins_flg) is ON. when a 
flag is judged to be ON, it is shown that a class exists in a low rank and it ends, 
when judged with a flag being OFF, a class does not exist in a low rank. This flag 
is set to ON in step S4, and it is judged whether next in step SS5, a higher rank 
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class exists. Processing is ended when a higher rank class does not exist, when a 
higher rank class exists, in Step S6, it returns to Step S2 by making class (class) 
into a higher rank class. Since according to this procedure the update process of a 
flag is performed in the minimum range only when there is an addition of an 
instance, it is efficient. In the class hierarchy structure display of drawing 2, 
when this flag is ON, the inside of an umbrella mark becomes colored. 
[0037] 

Drawing 4 is a figure showing the example of composition of the more concrete GUI 
picture about a layered structure display, in drawing 4, the inclusion relation of 
the class is shown in the field 11 of the window, in this field 11, the display of 
the right side end part of the diagram showing the inclusion relation between 
classes and an upper bed part is omitted. 
[0038] 

By work of the hierarchical structure display device shown in drawing 1, the layered 
structure indicator 1 and the class information indicator 2 interlock, and a layered 
structure indicator and the property list indicator 3 interlock, and the property 
list indicator 3 and the property information indicator 4 interlock, and display 
information is changed, information, including the name of the class selected by the 
layered structure indicator 1, synonym, a definition, etc., can be checked by the 
class information indicator 2. This corresponds to the field 12 of drawing 4. The 
list of properties defined / inherited in the class selected by the layered 
structure indicator 1 can be checked by the property list indicator 3. This 
corresponds to the field 13 of drawing 4. The information on the property selected 
by this property list indicator 3 can be checked by the property information 
indicator 4. The detailed information of the name of a property, synonym, a 
definition, a data type, etc. is known. The display example of the detailed 
information by the property information indicator 4 is shown in drawing 5. 
[0039] 

"Heritage (Heritage) display" 

Drawing 6 is an example which shows only the direct parent class 40 toward the class 
of a higher rank from the selected class. Such a display is called a heritage 
(Heritage) display, in this example, the child-parent relationship between the 
classes equivalent to the direct system seen from the "notebook PC" class 41 is 
expressed. 
[0040] 

"Limitation of search start points (Traversal search)" 

Drawing 7 is a figure for explaining the traversal (Traversal) search which limits 
search start points. The instance over a hierarchy can usually be searched with a 
hierarchical database from arbitrary classes (it is henceforth called Traversal 
search). This has the advantage that it can search without a user being conscious of 
of which class it is an instance, by performing a search from a hierarchy's higher 
rank. However, if the point which starts search is a hierarchy's higher rank, in a 
certain forge fire, the class used as a retrieval object and an instance will 
increase explosively. For this reason, search time starts and there is a possibility 
of reducing the performance of a system. Then, search start points are limited like 
drawing 7. According to this, the search to a vast quantity of data can be avoided 
now, and the fall of the performance of a system can be prevented. 
[0041] 

Search start points can also be limited to a class with an instance. Since an 
instance exists in the class near the end of a tree in many cases, it can stop a 
retrieval object class few. if it says in the example of drawing 7, the three 
classes 24, 29, and 25 to which "Passengers Car", Sedan", and the bag mark of 
"Truck" were given will be the targets of traversal search. 
[0042] 

He is able to set up human in consideration of a database or the load of search to a 
class which contains an instance in a low rank, even if neither a system 
administrator nor a dictionary designer contains an instance in a self-class, when 
it says in the example of drawing 7, colorless umbrella marks, such as "Auto 
Bicycle", "Sports Car", and "Open car". Or although it is not the target of 
traversal search about the class for which it is not having the bag mark in the 
class of an end, about others, it is possible as the object to set up search start 
points human. Search start points are displayed on a user by inserting a mark 
clearly. The magnifying glass mark 71 given to the "Auto Mobile" class of drawing 7 
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is equivalent to this. When traversal search is performed from a "Auto Mobile" 
class, the instance as for which the following suited the search condition from 
"Passenger Car", "Sedan", and "Wagon" to each class of "Truck" can be searched. 
[0043] 

It is also possible to set up search start points automatically according to the 
procedure of drawing 8. In the procedure of drawing 8, although an instance is not 
included in a self -class, when an instance exists in two or more places of a child 
class [ directly under ], let the class concerned be search start points. Setting 
out of search start points is given to each class as information on a class, and is 
performed to the timing which inserts an instance, for example, when an instance 
exists in two or more child classes [ directly under ], let this be search start 
points . 
[0044] 

class. chld_ins is a variable which shows the existence of an instance of the child 
class [ directly under ] of class (class). An initial value is set to NONE (there is 
no instance in a child class [ directly under ]). when an instance exists only in 
one child class [ directly under ], this variable is set to ONE (Step S7) , and it is 
set to MULT when an instance exists in two or more child classes [ directly under ] 
(Step S6). when this is MULT (plurality), it is considered as start points, in the 
example of drawing 7, since an instance exists in "Passenger Car" and "Truck" which 
are classes [ directly under ], a "Auto Mobile" class is set up as search start 
points according to the procedure of drawing 8. 
[0045] 

"Partial succession display" 

Drawing 9 is a figure showing an example of the layered structure accompanied by 
multi-inheritance. For example, IS013584 has prescribed only the layered structure 
of a simple tree and mul ti -i nheri tance (multiple inheritance) is not prescribed, 
however, the cay which can inherit a part of another class as mul ti -inheritance and 
a similar thing -- SUOBU (CaseOf) — the concept is known. Some property lists 
defined by another class are inheritable for this. 
[0046] 

A solid line expresses the usual succession relation with the example of a layered 
structure of drawing 9, and the dashed line 90 expresses the partial succession by 
cay SUOBU (Caseof) with it. Although a "Hybrid Vehicle" class is a child class of a 
"Electric vehicle" class, it has inherited the property of a "Sedan" class 
simultaneously by partial succession by cay SUOBU (CaseOf). 
[0047] 

Drawing 10 is a display example which shows the partial succession in a layered 
structure clearly. Here, the "Hybrid Vehicle" class 100 is displayed only as a child 
class of the "Electric vehicle" class 101. in this display example, since a child 
class does not exist in the low rank of the "Sedan" class 100, the class which is 
carrying out partial succession exists there is no telling how be. However, since 
the Hybrid vehicle" class 100 specifies that it is the class which is carrying out 
partial succession from another class, it is considered as a different notation 
(here, the class name is considered for example, as the italic type notation) from 
other classes. 
[0048] 

On the other hand, drawing 11 shows other display examples of the partial succession 
from which drawing 10 differs, in this example, the "Hybrid Vehicle" class 110 is 
displayed like the child class of the "Sedan" class 111. Partial succession of the 
"Hybridvehicle" class 110 which is a low-ranking class is carried out by not a 
regular child class but cay SUOBU (CaseOf) of the "Sedan" class 111 rather than the 
"Sedan" class 111. in order to show this clearly, the reference (Ref) mark 112 is 
given. The layered structure indicator 1 is provided with the mechanism jumped to a 
regular class when a class with this Ref mark is chosen, and the user can search 
also considering the "Sedan" class 111 as a starting point. 
[0049] 

"A display according to color" 

Drawing 12 is a figure for explaining the display according to color in a layered 
structure display. The color of each hierarchy of the layered structure displayed by 
the layered structure indicator 1 and the color of the top mark of the property list 
in the property list indicator 3 are displayed in the same color. According to such 
a display according to color, it can be checked whether each property in a property 
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list is defined by which hierarchy of the higher rank class seen from the present 
selected class 121 at a glance, and a very good visual effect is acquired. 
[0050] 

"Partial succession former class reference display" 

Drawing 13 is a figure showing a reference display in the source class [ class / of 
a partial succession place ] of the property which carried out partial succession. 
As for the reference number 21, in drawing 13, a property list display and 23 are 
the examples of a property information display a layered structure display and 22. 
The "Hybrid vehicle" class in the layered structure display 21 and the "engine_type" 
property in the property list display 22 are items chosen by the user, and 
highlighting is carried out. 
[0051] 

The C mark 25 shown in the left end of the property currently displayed in the 
property list display 22 is a mark for specifying that it is what requires this 
property for partial succession. A user is that this "Hybrid Vehicle' class refers 
to the property information display 23 for the detailed information of the 
"engine_type" property which is carrying out partial succession, and it can check 
that this property is inherited from a Sedan* 1 class. If a user pushes the Jump 
(jump) button 24, a focus will change to the source class "Sedan 1 class of the 
property which carried out partial succession in the layered structure display 21 
here, Renewal of a display of the property list in the property list display 22 is 
carried out simultaneously with this at the property list of a "Sedan" class. 
[0052] 

"virtual (imagination) and route table Shimesu" 

The layered structure display 21 usually displays one layered structure. This is 
equivalent to the tree which makes a source route (ROOT) without a higher rank 
class. Two or more tree views are performed by the change of a screen in the graphic 
library established in C++ known well, a Java language, etc. For this reason, only 
one tree of them can be displayed at once. On the other hand, in the embodiment of 
this invention, the route of each tree is expressed as a low rank class of the 
created virtual route class by providing a virtual route to two or more trees, and 
creating the class corresponding to it. 
[0053] 

Drawing 14 shows the display example at the time of providing the virtual route in a 
layered structure indicator. The virtual route 140 is treated on a par with the 
usual class. Under the virtual route 140, all the functions concerning this 
embodiment described so far can usually be used like a class. 
[0054] 

For example, drawing 15 is set up display only the route 151,152 of each tree under 

the ground-floor layer of the virtual route 150 the first stage. 

[0055] 

Drawing 16 is a figure showing the example of setting out of an initial deployment 
class. Here, the default deployment number of stories is set to "TREE_OPEN=6. ' Each 
class which indicates by deployment at the time of the first stage can be specified 
below as "TREE_OPEN_CLASS" by enumerating the identifiers 160 of a class. Although 
carried out a principle [ a default deployment number of stories ], if deployment of 
a class has specification of a class in this way, it will be considered as 
deployment to this class about the branch parts. 
[0056] 

According to the embodiment of this invention explained above, it arranges to an 
indicator so that the information about the information about the class containing 
existence, a property list, etc. of not only the information (inclusion relation) 
about the layered structure itself but an instance and a property may be shown 
effectively. Therefore, the interface which a user tends to operate can be provided. 
For example, a user or a donor can specify intentionally the class range which 
carries out a hierarchical display more, it can also be limited, a complicated 
layered structure can be extracted only to a required portion, and it can provide 
for a user. The search which does not require load for a system can also be made to 
perform by limiting search start points and providing for a user. 
[0057] 

This invention is not limited to the embodiment mentioned above, but changes 
variously, and is feasible. For example, this invention is applicable not pnly to a 
hierarchical database which succession generates between classes but the display of 
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the layered structure in various systems. For example, this invention is applicable 
also to the display of the directory structure tree in a file system. For example, 
it is specifying tne existence of the instance for every directory etc. 
[0058] 

[Effect of the Invention] 

as explained above, according to this invention, the hierarchical structure display 
device and method of displaying appropriately and effectively the inclusion relation 
between the classes in a hierarchical database can be provided. 
[Brief Description of the Drawings] 

[Drawing l]The block diagram showing the outline composition of the layered 
structure display system concerning one embodiment of this invention 
[Drawing 2]The figure showing the inclusion relation between the classes concerning 
the above-mentioned embodiment 

[Drawing 3]The flow chart which shows an example of the procedure of an existence 
judging of the instance in the low rank class concerning the above-mentioned 
embodiment 

[Drawing 4]The figure showing the example of composition of the more concrete GUI 
picture about the layered structure display concerning the above-mentioned 
embodiment 

[Drawing 5]The figure showing the display example of the detailed information by the 
property information indicator concerning the above-mentioned embodiment 
[Drawing 6]The figure showing an example of the heritage (Heritage) display 
concerning the above-mentioned embodiment 

[Drawing 7]The figure for explaining the traversal (Traversal) search concerning the 
above-mentioned embodiment 

[Drawing 8]The flow chart which shows an example of procedure which sets up 
automatically the search start points concerning the above-mentioned embodiment 
[Drawing 9]The figure showing an example of the layered structure accompanied by the 
multi-inheritance concerning the above-mentioned embodiment 

Drawing 10]The figure showing the display example of the partial succession in the 

ayered structure concerning the above-mentioned embodiment 

^Drawing ll]The figure showing other display examples of the partial succession 
concerning the above-mentioned embodiment 

[Drawing 12]The figure for explaining the display according to color concerning the 
above-mentioned embodiment 

[Drawing 13]The figure showing a reference display in the source class [ class / of 
the partial succession place concerning the above-mentioned embodiment ] of the 
property which carried out partial succession 

[Drawing 14]The figure showing the display example at the time of providing the 
virtual route in the layered structure indicator concerning the above-mentioned 
embodiment 

[Drawing 15] The figure showing the initial display example at the time of the 
virtual route setting concerning the above-mentioned embodiment 

[Drawing 16]The fiqure showing the example of setting out of the initial deployment 
class concerning the above-mentioned embodiment 
[Description of Notations] 

1 -- Layered structure indicator 

2 -- Class information indicator 

3 — Property list indicator 

4 -- Property information indicator 

5 -- CPU 

6 -- Memory 

7 ~ Secondary memory 

8 Display 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] 

in a hierarchical structure display device of a hierarchical database with which a 
class in which a hierarchical structure display device concerning this invention 
makes a layered structure was defined, A layered structure displaying means which 
displays said 1st and 2nd viewing areas so that at least a part of 1st viewing area 
that identifies any 1 class which makes said layered structure may contain all the 
2nd viewing area tnat identifies a child class derived from this class is provided. 
[0018] 

The layered structure method of presentation which this invention requires for this 
invention is characterized by that the layered structure method of presentation of a 
hierarchical database with which a class which makes a layered structure was defined 
comprises: 

A layered structure displaying step which displays said 1st and 2nd viewing areas so 
that at least a part of 1st viewing area that identifies any 1 class which makes 
said layered structure may contain all the 2nd viewing area that identifies a child 
class derived from this class. 

A step which receives selection of either said class of 1, and a child class. 
A class information displaying step which is interlocked with said selection and 
displays class information relevant to either said this chosen class of 1, and a 
chi Id class. 

A property list displaying step which relates a list of properties which are 
interlocked with said selection and either said this chosen class of 1 and a child 
class have with said class information, and displays it. 

[0019] 

[Embodiment of the Invention] 

Hereafter, the embodiment of this invention is described, referring to drawings. 
[0020] 

Drawing 1 is a block diagram showing the outline composition of the layered 
structure display system concerning one embodiment of this invention. A user depends 
neither search nor database management on the scale, detailed degree, etc., but 
enables it to perform this system appropriately and easily based on the layered 
structure display of a hierarchical database. The hierarchical structure display 
device concerning this invention is realizable as the application program 10 which 
operates on the computer using CPU5, the memory 6, the secondary memory 7, and the 
general -purpose computer provided with the basic hardware of display 8 grade. In 
this case, while providing the computer with the execution environment of the 
application program 10, the operating system for controlling hardware is also 
introduced. The application program 10 of a hierarchical structure display device is 
built on an operating system, and constitutes the graphical user interface (GUI) 
which collaborates with the display 8, the mouse which is not illustrated, a 
keyboard, etc. The hierarchical database is introduced into the secondary memory 7, 
for example. 
[0021] 

The hierarchical display is constituted by the layered structure indicator 1, the 
class information indicator 2, the property list indicator 3, and the property 
information indicator 4 as shown in the figure. 
[0022] 
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in the hierarchical database that a low rank class inherits the class 
characteristics, such as a property, from a higher rank class, the way where the 
layered structure was expressed as not a relation but the inclusion relation of the 
mere higher rank in a hierarchy and a low rank like the regulation to IS013584, For 
a user, the relation between classes is intelligible. 
[0023] 

Then, the layered structure indicator 1 displays the inclusion relation between 
classes clearly, as shown in drawing 2. Specifically, a class is displayed using 
diagrams, such as a rectangle, so that a higher rank class may include a low rank 
class. 
[0024] 

According to the display example of drawing 2, it is specified that the "Product" 
class 20 includes the "vehicle" class 21. it turns out that this "vehicle" class 21 
contains two classes, the "AutoBycicle" class 22 and the "AutoMobile" class 23. in 
other words, two classes, the "AutoBycicle" class 22 and the "AutoMobile" class 23, 
are included by the "Vehicle" class 21. It also turns out that the "AutoMobile" 
class 23 includes the "PassengersCar" class 24 and the "Truck" class 25. 
[0025] 

The display of the inclusion relation using such a rectangle diagram can be 
transformed as follows. For example, it is good also as a display which cuts and 
lacks a part of diagram showing inclusion relation like drawing 2, for example, the 
end on the right-hand side of space, and the end of the space bottom (abbreviation). 
A user does not necessarily become ambiguous [ inclusion relation ] from the ability 
of these notching portions to be guessed easily. According to such a display, the 
occupied area on a display window can be saved, as for the field of a notching 
display, it is preferred that it interlocks dynamically and can adjust to the 
operation to the window bar by a mouse etc. 
[0026] 

Each class of a hierarchical database can have an instance. An instance also calls 
it an example. The layered structure indicator 1 indicates whether the class 
concerned has an instance clearly with the above-mentioned inclusion relation. 
[0027] 

There is no display example that the indicator of opening and closing of a class is 
shown to the user by the conventional layered structure display. That is, if a class 
is not opened toward a low rank from a higher rank, existence of the instance in a 
low- ranking class cannot be checked. 
[0028] 

At this embodiment, even if it does not open and close a class by attaching a mark 
like the umbrella mark in drawing 2, existence of an instance can be checked in the 
class of a higher rank. Existence of an instance can be clearly checked by attaching 
a mark like a bag mark. According to the existence display of such an instance, it 
becomes easy for a user to perform narrowing retrieval. 
[0029] 

in the example of drawing 2, an umbrella mark (for example, reference number 30) 
means that a class (child) exists in a low rank, and the bag mark (for example, 
reference numbers 32 and 33) means that an instance exists in a class. The class 
(for example, the "Sedan" class 29 and the "Truck" class 25) to which the umbrella 
mark is not given is an end class, namely, does not have a low rank class. 
[0030] 

The closed umbrella mark (for example, reference number 31) expresses the state 
where the class hierarchy of the low rank is not opened. The color of the umbrella 
is colorless (or white) and this closed umbrella mark 31 and 34 specify that an 
instance does not exist in that low rank class. For example, although a low rank 
class exists in 22 or less "AutoBi cycle" class, it turns out that it is not 
displayed since the umbrella mark 31 has closed. It turns out that there is no 
instance registered in this "AutoBi cycle" class 22. 
[0031] 

The colored thing (for example, reference number 35) expresses with the closed 
umbrella mark the state where the class hierarchy is not opened. That an umbrella 
mark is colored means clearly that an instance exists below in the class. As an 
example, although a low rank class exists in 35 or less "Wagon" class, since the 
umbrella has closed, it is not displayed. As for it, since the umbrella mark 35 is 
colored, this "wagon" class 35 turns out that an instance exists in either of the 
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low rank classes. 
[0032] 

A colorless (white) thing (for example, reference number 34) expresses with the open 
umbrella mark the state where the class hierarchy was opened, and it means that an 
instance does not exist to below the class. For example, the "Opencar" class 27 
which exists under the ground-floor layer of the "SportsCar" class 26 is displayed. 
Since an umbrella mark is colorless, it turns out that the instance registered does 
not exist below in the class concerned. 
[0033] 

It means that a colored thing (for example, reference number 30) expresses with the 
open umbrella mark the state where the class hierarchy was opened, and an instance 
exists below in the class. For example, the "AutoBi cycle" class 31 and the 
"AutoMobile" class 23 which exist under the ground-floor layer of the "vehicle" 
class 21 can be checked. Since an instance exists in the "Sedan" class 29 and the 
"Truck" class 25 which are the low rank class, the bag marks 32 and 33 showing the 
instance itself are displayed. 
[0034] 

The existence judging of the instance of the low rank class in a higher rank class 
can be performed based on the procedure expressed with the flow chart of drawing 3, 
for example, in the procedure of drawing 3, the instance existence flag in the Tow 
rank class is given as information on each class. An instance existence flag shall 
be updated in the case of instance new production. 
[0035] 

Drawing 3 is a flow chart which shows the update process procedure of an instance 

existence flag. 

[0036] 

First, the class (class) in which the instance was inserted newly is set (Step Si). 
About this class, it is judged in step S2 whether a flag (sub_ins_flg) is ON. when a 
flag is judged to be ON, it is shown that a class exists in a low rank and it ends. 
When judged with a flag being OFF, a class does not exist in a low rank. This flag 
is set to ON in step S4, and it is "judged whether next in step SS5, a higher rank 
class exists. Processing is ended when a higher rank class does not exist, when a 
higher rank class exists, in Step S6, it returns to Step S2 by making class (class) 
into a higher rank class. Since according to this procedure the update process of a 
flag is performed in the minimum range only when there is an addition of an 
instance, it is efficient, in the class hierarchy structure display of drawing 2, 
when this flag is ON, the inside of an umbrella mark becomes colored. 
[0037] 

Drawing 4 is a figure showing the example of composition of the more concrete GUI 
picture about a layered structure display, in drawing 4, the inclusion relation of 
the class is shown in the field 11 of the window, in this field 11, the display of 
the right side end part of the diagram showing the inclusion relation between 
classes and an upper bed part is omitted. 
[0038] 

By work of the hierarchical structure display device shown in drawing 1, the layered 
structure indicator 1 and the class information indicator 2 interlock, and a layered 
structure indicator and the property list indicator 3 interlock, and the property 
list indicator 3 and the property information indicator 4 interlock, and display 
information is changed, information, including the name of the class selected by the 
layered structure indicator 1, synonym, a definition, etc., can be checked by the 
class information indicator 2. This corresponds to the field 12 of drawing 4. The 
list of properties defined / inherited in the class selected by the layered 
structure indicator 1 can be checked by the property list indicator 3. This 
corresponds to the field 13 of drawing 4. The information on the property selected 
by this property list indicator 3 can be checked by the property information 
indicator 4. The detailed information of the name of a property, synonym, a 
definition, a data type, etc. is known. The display example of the detailed 
information by the property information indicator 4 is shown in drawing 5. 
[0039] 

"Heritage (Heritage) display" 

Drawing 6 is an example which shows only the direct parent class 40 toward the class 
of a higher rank from the selected class, such a display is called a heritage 
(Heritage) display, in this example, the child-parent relationship between the 
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classes equivalent to the direct system seen from the "notebook PC" class 41 is 

expressed. 

[0040] 

"Limitation of search start points (Traversal search)" 

Drawing 7 is a figure for explaining the traversal (Traversal) search which limits 
search start points. The instance over a hierarchy can usually be searched with a 
hierarchical database from arbitrary classes (it is henceforth called Traversal 
search). This has the advantage that it can search without a user being conscious of 
of which class it is an instance, by performing a search from a hierarchy's higher 
rank. However, if the point which starts search is a hierarchy's higher rank, in a 
certain forge fire, the class used as a retrieval object and an instance will 
increase explosively. For this reason, search time starts and there is a possibility 
of reducing the performance of a system. Then, search start points are limited like 
drawing 7. According to this, the search to a vast quantity of data can be avoided 
now, and the fall of the performance of a system can be prevented. 
[0041] 

Search start points can also be limited to a class with an instance, since an 
instance exists in the class near the end of a tree in many cases, it can stop a 
retrieval object class few. If it says in the example of drawing 7, the three 
classes 24, 29, and 25 to which "Passengers Car", v, Sedan", and the bag mark of 
"Truck" were given will be the targets of traversal search. 
[0042] 

He is able to set up human in consideration of a database or the load of search to a 
class which contains an instance in a low rank, even if neither a system 
administrator nor a dictionary designer contains an instance in a self-class, when 
it says in the example of drawing 7, colorless umbrella marks, such as "Auto 
Bicycle", "Sports Car", and "Open Car". Or although it is not the target of 
traversal search about the class for which it is not having the bag mark in the 
class of an end, about others, it is possible as the object to set up search start 
points human. Search start points are displayed on a user by inserting a mark 
clearly. The magnifying glass mark 71 given to the "Auto Mobile" class of drawing 7 
is equivalent to this, when traversal search is performed from a "Auto Mobile" 
class, the instance as for which the following suited the search condition from 
"Passenger car", "Sedan", and "Wagon" to each class of "Truck" can be searched. 
[0043] 

It is also possible to set up search start points automatically according to the 
procedure of drawing 8. in the procedure of drawing 8, although an instance is not 
included in a self -class, when an instance exists in two or more places of a child 
class [ directly under ], let the class concerned be search start points. Setting 
out of search start points is given to each class as information on a class, and is 
performed to the timing which inserts an instance, for example, when an instance 
exists in two or more child classes [ directly under ], let this be search start 
points. 
[0044] 

class.chld_ins is a variable which shows the existence of an instance of the child 
class [ directly under ] of class (class). An initial value is set to NONE (there is 
no instance in a child class [ directly under ]). when an instance exists only in 
one child class [ directly under ], this variable is set to ONE (Step S7) , and it is 
set to MULT when an instance exists in two or more child classes [ directly under ] 
(Step S6). When this is MULT (plurality), it is considered as start points, in the 
example of drawing 7, since an instance exists in "Passenger Car" and "Truck" which 
are classes [ directly under ], a "Auto Mobile" class is set up as search start 
points according to the procedure of drawing 8. 
[0045] 

"Partial succession display" 

Drawing 9 is a figure showing an example of the layered structure accompanied by 
multi-inheritance. For example, IS013584 has prescribed only the layered structure 
of a simple tree and multi -inheritance (multiple inheritance) is not prescribed, 
however, the cay which can inherit a part of another class as multi-inheritance and 
a similar thing -- SUOBU (CaseOf) -- the concept is known. Some property lists 
defined by another class are inheritable for this. 
[0046] 

A solid line expresses the usual succession relation with the example of a layered 
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structure of drawing 9, and the dashed line 90 expresses the partial succession by 
cay SUOBU (CaseOf) with it. Although a "Hybrid vehicle" class is a child class of a 
"Electric vehicle" class, it has inherited the property of a "Sedan" class 
simultaneously by partial succession by cay SUOBU (CaseOf ) . 
[0047] 

Drawing 10 is a display example which shows the partial succession in a layered 
structure clearly. Here, the "Hybrid vehicle" class 100 is displayed only as a child 
class of the "Electric vehicle" class 101. in this display example, since a child 
class does not exist in the low rank of the "Sedan" class 100, the class which is 
carrying out partial succession exists there is no telling how be. However, since 
the ''Hybrid vehicle" class 100 specifies that it is the class which is carrying out 
partial succession from another class, it is considered as a different notation 
(here, the class name is considered for example, as the italic type notation) from 
other classes. 
[0048] 

On the other hand, drawing 11 shows other display examples of the partial succession 
from which drawing 10 differs, in this example, the "Hybrid vehicle" class 110 is 
displayed like the child class of the "Sedan" class 111. Partial succession of the 
"Hybridvehicle" class 110 which is a low-rankinq class is carried out by not a 
regular child class but cay SUOBU (CaseOf) of the "sedan" class 111 rather than the 
"Sedan" class 111. in order to show this clearly, the reference (Ref) mark 112 is 
given. The layered structure indicator 1 is provided with the mechanism jumped to a 
regular class when a class with this Ref mark is chosen, and the user can search 
also considering the "Sedan" class 111 as a starting point. 
[0049] 

"A display according to color" 

Drawing 12 is a figure for explaining the display according to color in a layered 
structure display. The color of each hierarchy of the layered structure displayed by 
the layered structure indicator 1 and the color of the top mark of the property list 
in the property list indicator 3 are displayed in the same color. According to such 
a display according to color, it can be checked whether each property in a property 
list is defined by which hierarchy of the higher rank class seen from the present 
selected class 121 at a glance, and a very good visual effect is acquired. 
[0050] 

"Partial succession former class reference display" 

Drawing 13 is a figure showing a reference display in the source class [ class / of 
a partial succession place ] of the property which carried out partial succession. 
As for the reference number 21, in drawing 13, a property list display and 23 are 
the examples of a property information display a layered structure display and 22. 
The "Hybrid vehicle" class in the layered structure display 21 and the "engine_type" 

Kroperty in the property list display 22 are items chosen by the user, and 
ighlignting is carried out. 
[0051] 

The c mark 25 shown in the left end of the property currently displayed in the 
property list display 22 is a mark for specifying that it is what requires this 
property for partial succession. A user is that this "Hybrid vehicle' class refers 
to the property information display 23 for the detailed information of the 
"engine_type" property which is carrying out partial succession, and it can check 
that this property is inherited from a Sedan' class. If a user pushes the Dump 
(jump) button 24, a focus will change to the source class "Sedan' class of the 

Eroperty which carried out partial succession in the layered structure display 21 
ere. Renewal of a display of the property list in the property list display 22 is 
carried out simultaneously with this at the property list of a "Sedan" class. 
[0052] 

"Virtual (imagination) and route table Shimesu" 

The layered structure display 21 usually displays one layered structure. This is 
equivalent to the tree which makes a source route (ROOT) without a higher rank 
class. Two or more tree views are performed by the change of a screen in the graphic 
library established in C++ known well, a Java language, etc. For this reason, only 
one tree of them can be displayed at once, on the other hand, in the embodiment of 
this invention, the route of each tree is expressed as a low rank class of the 
created virtual route class by providing a virtual route to two or more trees, and 
creating the class corresponding to it. 
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[0053] 

Drawing 14 shows the display example at the time of providing the virtual route in a 
layered structure indicator. The virtual route 140 is treated on a par with the 
usual class. Under the virtual route 140, all the functions concerning this 
embodiment described so far can usually be used like a class. 
[0054] 

For example, drawing 15 is set up display only the route 151,152 of each tree under 

the ground-floor layer of the virtual route 150 the first stage. 

[0055] 

Drawing 16 is a figure showing the example of setting out of an initial deployment 
class. Here, the default deployment number of stories is set to "TREE_OPEN=6 . ' Each 
class which indicates by deployment at the time of the first stage can be specified 
below as "TREE_OPEN_CLASS" by enumerating the identifiers 160 of a class. Although 
carried out a principle [ a default deployment number of stories ], if deployment of 
a class has specification of a class in this way, it will be considered as 
deployment to this class about the branch parts. 
[0056] 

According to the embodiment of this invention explained above, it arranges to an 
indicator so that the information about the information about the class containing 
existence, a property list, etc. of not only the information (inclusion relation) 
about the layered structure itself but an instance and a property may be shown 
effectively. Therefore, the interface which a user tends to operate can be provided. 
For example, a user or a donor can specify intentionally the class range which 
carries out a hierarchical display more, it can also be limited, a complicated 
layered structure can be extracted only to a required portion, and it can provide 
for a user. The search which does not require load for a system can also be made to 
perform by limiting search start points and providing for a user. 
[0057] 

This invention is not limited to the embodiment mentioned above, but changes 
variously, and is feasible. For example, this invention is applicable not only to a 
hierarchical database which succession generates between classes but the display of 
the layered structure in various systems. For example, this invention is applicable 
also to the display of the directory structure tree in a file system. For example, 
it is specifying tne existence of the instance for every directory etc. 
[0058] 
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TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the suitable hierarchical structure display device and 

method for a hierarchical database. 

[0002] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]The block diagram showing the outline composition of the layered 
structure display system concerning one embodiment of this invention 
[Drawing 2]The figure showing the inclusion relation between the classes concerning 
the above-mentioned embodiment 

[Drawing 3]The flow chart which shows an example of the procedure of an existence 
judging of the instance in the low rank class concerning the above-mentioned 
embodiment 

[Drawing 4]The figure showing the example of composition of the more concrete GUI 
picture about the layered structure display concerning the above-mentioned 
embodiment 

[Drawing 5]The figure showing the display example of the detailed information by the 
property information indicator concerning the above-mentioned embodiment 
[Drawing 6]The figure showing an example of the heritage (Heritage) display 
concerning the above-mentioned embodiment 

[Drawing 7]The figure for explaining the traversal (Traversal) search concerning the 
above-mentioned embodiment 

[Drawing 8]The flow chart which shows an example of procedure which sets up 
automatically the search start points concerning the above-mentioned embodiment 
[Drawing 9]The figure showing an example of the layered structure accompanied by the 
multi -inheritance concerning the above-mentioned embodiment 

[Drawing 10]The figure showing the display example of the partial succession in the 
layered structure concerning the above-mentioned embodiment 

[Drawing ll]The figure showing other display examples of the partial succession 
concerning the above-mentioned embodiment 

[Drawing 12]The figure for explaining the display according to color concerning the 
above-mentioned embodiment 

[Drawing 13]The figure showing a reference display in the source class [ class / of 
the partial succession place concerning the above-mentioned embodiment ] of the 
property which carried out partial succession 

[Drawing 14]The figure showing the display example at the time of providing the 
virtual route in the layered structure indicator concerning the above-mentioned 
embodiment 

[Drawing 15]The figure showing the initial display example at the time of the 
virtual route setting concerning the above-mentioned embodiment 

[Drawing 16]The figure showing the example of setting out of the initial deployment 
class concerning the above-mentioned embodiment 
[Description of Notations] 

1 -- Layered structure indicator 

2 -- Class information indicator 

3 — Property list indicator 

4 — Property information indicator 

5 -- CPU 

6 — Memory 

7 Secondary memory 

8 -- Display 
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EFFECT OF THE INVENTION 



[Effect of the invention] 

As explained above, according to this invention, the hierarchical structure display 
device and method of displaying appropriately and effectively the inclusion relation 
between the classes in a hierarchical database can be provided. 
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PRIOR ART 



[Description of the Prior Art] 

the technical field of today and computer software — more -- a user progress is 
accomplished every day that a friendly function should be provided. For example, so 
that operation (operation) in which a user moves to a desired directory in use of a 
file system, and a desired file is opened can be performed visually and intuitively, 
The graphic user interface (GUI) can display directory (folder) structure on tree 
form combining a line, an icon, etc., and can show it to a user. In general -purpose 
operating systems, such as the operating systems (OS) (trademark) windows 
(trademark), UNIX (trademark), and LINUX of Microsoft Corp., such a GUI function is 
adopted widely. 
[0003] 

About between each node (directory) of a directory structure tree, there are no 
relations between the information, including file etc., included in the node of a 
higher rank and the information included in a low-ranking node, such as inclusion or 
a subset. That is, each node which forms a directory structure tree and which begins 
from a root node only expresses the interconnection relation of the container which 
dedicates information, including a file etc. 
[0004] 

On the other hand, the database which makes representation an object oriented 
database (OODB) and an object Relational Database (ORDB) has a layered structure, 
and has a mechanism in which a subdivided classification inherits the attribute of 
an upper classification in this layered structure, in such a database, there is the 
feature that an attribute accumulates by low-ranking classification by succession. 
It is also called "inheritance" that a subdivided classification inherits the 
attribute of an upper classification, and such art is indicated in much literature 
(for example, refer to the following nonpatent literature 1.). 
[0005] 

in an object oriented database (OODB) -related technical field, the classification in 
a hierarchy is called a "class" in many cases, in this specification, a 
"classification" and a "class" are used as a term which has the almost same meaning, 
in an object relational database (ORDB), the table which allowed succession is 
equivalent to a class. Between the tables in the hierarchical order, an attribute is 
inherited from the table of a higher rank to a low-ranking table. An attribute here 
is equivalent to the header information of the column which constitutes a higher 
rank table in ORDB, and this is inherited to a low order table. 
[0006] 

in this specification, a "hierarchical database" is called including both an object 
oriented database (OODB) and an object Relational Database (ORDB). Data with the 
same attribute kind belonging to each hierarchy's class is called an "instance", and 
the set is called "population" of data. 
[0007] 

Thus, an above-mentioned directory structure tree differs in the character clearly 
from the layered structure of a hierarchical database having the inclusion relation 
(succession relation) between classes. 
[0008] 

The service which applied the hierarchical database to the product catalog data base 
is already provided partly (see the following nonpatent literatures 2 and 3.). 
[0009] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the invention] 

with the Explorer of a display [ in / about a layered structure display / the 
conventional directory structure tree ] Corp., for example, Microsoft, (trademark) 

- indicate the low-ranking folder (directory) by deployment according to the 
opening-and-closing demand to the folder of a higher rank. 

- By stage lowering, the folder twist expresses that it is a low- ranking folder to 
the folder of a higher rank. 

- Make it by arranging stage lowering with every [ of a hierarchy ] level (depth) 
show easily that a level is the same folder. 

what was said can be performed. 
[0013] 

However, these enable it to follow the connecting relation of a directory (node) to 

the last. 

[0014] 

Therefore, such a conventional layered structure display is not suitable for the 
hierarchical database that a property (attribute) is inherited from the class of a 
higher rank to a low-ranking class. 
[0015] 

The layered structure display in a hierarchical database is urged to be able to 
express the inclusion relation between classes in case each class expresses the 
concept characterized with the property to own. when the layered structure of a 
hierarchical database is constituted by the class, it is preferred that the 
existence of the instance of this class can be displayed. 
[0016] 

This invention is made in consideration of this situation, and is a thing, 
the purpose is to provide the hierarchical structure display device and method of 
displaying the inclusion relation between the classes which can be boiled and set 
appropriately and effectively. 

[0017] 
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